. KLF4 co-localizes with WNT5A in esophageal epithelial cells. (A) By immunofluorescence, KLF4 staining (red) localized predominantly to the suprabasal and superficial layers of murine esophageal epithelia, the same pattern of expression as for WNT5A in Figure 1A . DAPI (blue) was used as a counterstain. The white dashed line represents the approximate location of the basement membrane. (B) KLF4 (red) and WNT5A (green) co-localized in primary esophageal keratinocytes in culture. 
Supplementary Methods

Viral constructs and infections
Lentivirus was packaged by transfecting into HEK 293T cells with the packaging plasmids pMD2.G (Addgene plasmid #12259) and psPAX2 (Addgene plasmid #12260), which were gifts from Didier Trono. Virus-containing medium was harvested 48 hours and 72 hours after transfection and filtered with 0.45µM Millex HV filters (EMD Millipore). Keratinocytes were then infected with culture supernatants from individual HEK 293T cells at a 1:20 dilution in KSFM and selected after 48 hours with 150 µg/ml G418 (Life Technologies) or 1.5µg/ml puromycin (Sigma) for 10 days.
Western blotting
For each sample, 20 µg of total protein were separated on a NuPAGE 4-12% bis-tris acrylamide gel (Life Technologies) and transferred onto polyvinylidene difluoride membrane (EMD Millipore, Temecula, CA). After blocking with 5% non-fat milk in PBS with 0.2% Tween-20, membranes were incubated overnight at 4 °C with 1:10,000 rabbit anti-KLF4, which we generated previously 1 , or 1:1000 rabbit anti-human ROR2 (Cell Signaling); membranes were then incubated with a 1:10,000 dilution of anti-rabbit/horseradish peroxidase or antimouse/horseradish peroxidase (GE Healthcare Life Sciences) or goat/horseradish peroxidase (Santa Cruz Biotechecnology Inc.) and developed with the enhanced chemiluminescence plus
Western blot analysis kit (EMD Millipore).
Immunofluorescence/Immunohistochemistry
For immunohistochemistry and immunofluorescence on tissue sections, we performed 
ChIP assays
Cells were precipitated with protein A-agarose for 1 hour, heated at 65 °C for 4 hours, treated with proteinase K, and DNA-extracted with phenol/chloroform. Primers were designed to amplify the region from -945 to -762 and from -1992 to -1796 of the 5′ regulatory region of the human WNT5A gene as below:
Region of WNT5A Forward Primer (5' to 3') Reverse Primer (5' to 3') -945 to -762 AGCAAAGGCAATTGGAGAGA GAGTCCAAGGCAGTTCGTGT -1992 GAGTCCAAGGCAGTTCGTGT - to -1796 TGCAAGGGGAAACATGAAGT CCCTTCAATAGTGGGTAGGG separated on a 2% agarose gel and visualized by a Gel Doc XR+ system (Bio-Rad).
